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(57)Abstract ?T 1 ' IT I 

PROBLEM TO BE SOLVED: To extend the arrival range of a signal and to realize a 
higher data rate even when the attenuation of high frequency bands is greater in 
communication adopting the ADSL system. 

SOLUTION: A center side and a remote side connect with a line 1 to execute an 
initialize sequence for deciding a communication speed, and the both detect a gain 
characteristic of a signal received on the way of initializing sequence. Then the 
center side or the remote side informs the remote side or the centers side about 
the detected gain characteristic and corrects the gain characteristic of the 
transmission signal after that on the basis of the gain characteristic notified from 
the opposite party so that a transmitter side can correct the gain increase in the 
transmission signal depending on the attenuation and the reception level at a 
receiver side can be maintained to be a prescribed value or more thereby realizing 
a higher data rate. 
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[*fflNI*0ttB] 

ib*b 1 ] 2 o©Em»j®gs©r,g-i?i5]ii£&j8 

U amag^ftS^av^y^X-y-^v^fclifr 

a»u ffi^oaflrMfPttB^&aADdtk^y-owtt 

[B#42] IWE-f=^-y5-fX^-< JrvxBtf*© 

m^m $*i<&f-#aBM:B»©*+ y 7*m\z& 
^tti-rsii** i ett©att«iffi#ac. 

[f**43] ffl$L4-*s*7<<X*s- 'TVT.k-t, !)'< 

>#tt£Mmi-5t**4 i xiim** 2 iE«©am«ij 

[f»#44] fflR!) 't-^m^OfJ >®&*&ti\L 

ap * a t**4 3 eg ©aBiMHttB. 

[!**45] tWB-rs^*?^*^- < 5rV^©Mlc^ 
yK^x-f^#J«*3lffU a&^vKv/W Affile 
^T^=i'Y7'<Xv'->5ry;*i;:Ty'i' yW4**Hi 

*>«5i»*3ji *»e>»#J9i4©^i"*i*»KB«©a«iw 

[f»*46] ft#©attlHff3iell^©m©lil«l«:SeK 
U aBitgSrfc©£^=^r7-YX->-*->-*£§|fr 

-rs^at, strE-i'=->A'7'i'x->-^v^.©^cf'-es 

•f vBttfcWBtt#©aBlH»BBfc»L--ca*n1-<5¥ 
Si, SrBBL-fcaBMffBB. 

[§s#JS7] .**yr*fc^>'Btt*:Btai-*B* 
«6ia«©am«i^isii. 

[§1*98] y/<-y«*©^-rv<»ttSr««ai-5ii 

#4 6 XliS*#4 7 IBtt©aft ®ffl%S, 
[ft*«9] «^©a«W^Si:©ra©lHl»S:^ 
L. affi$gSrft©5'f=v'+7-YXv/—5rV^$r|ltT 
-ta^Btb* HOME'S* 94 tryxnU+nn 
Eft#©aflr««PKiiA»e>aflifflr*©^ v#tt£a*n 
s^st, a«a*i*jifc^^<»ttKs^^-ca«« 

(1**410] mm-'yryJX's— {r^tt, Jl 
'<-7B**Ev^BBBi-*#JUIi. *©«fc*Ku 
-B**aBBi-«#IBJ:*B*, K^-«*tt 
»©« t T >«IE£AP x i 11*4 9 fee©a 
BfWSPSSB. 

[§**4ii] mM-'styJX's-' Jrv^©8tric 
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5!S*46^e)!S*4l 0©i*-fiid>K:eft©aBM9 
KB. 

[1**4 1 2] 1**4 6 ri> felt #4l l©^Tix^lc 

B*©aBiHB£B*B*.. £ftatem*i&B£TAD 

S L**©a««r3WTt-* d i SrWRii-i AD S La 
[000 1] 

[BW©B-r5ft*#»] *«Wtt. «PA#lH]i®ffl©ai 

m*-7;i'X'i>&M*-y K/#©«a , aB«:*rBfc-*-3 

xDSL&ft*ftv*ft:aBMftgBKtt9. »K-f=*> 
-^KfiSr UT*»fef-^afll«rWI*M-« AD S Ltt 

©a««uap*feRt;a«iw«s«3fcWiAD s Lamig 
bkh-ts. 

[0 0 0 2] 

[tt*©B«l 4*9-*y h©#XS:WJP:»cUT, # 

bbbkb*. 5 k^t * * * mm &* © s =- x# s t 
B0B©bbjm**o-o»s. tzznK tf^ia 

ft »^#©HXS^ t *r»A/-ev »5 APA#E^© is i ^ if 

r3xDSLB«©BAaH**.&*VO*5. 

[0 0 0 3] xDS L&ffiW-olCADS L^^fc 
5. ADSL*K(i, *+y7HS*4raB-et65*« 

UkHzEAT) J:9t>. »±5*<iBi^3 5 kHz£Lk 
Iciotv^S. r©fc©> BBBBSrBoT, BB©B 
B«r»fc3Cfcfc<. Sa©7 f -^a[tS:ffx.5t^o 

[0004] El 9 ttftPA#ffl9©m&ffj& 
•e*>«. aB*g#©<K§^ (S*B, -try^-ffllt^ 

y ^e— hffiJt v>5) @Bii»fcB«1-««**^ 
7-y ?*2VfML* ^P^m (4kHz»T) ©«* 
f±^B^ (POTS : Plain Old System) 3~A;frU 
ft® (3 5kHzEl±) ©fS-tttADS Laft^K4^ 
A^-f-5. ADS Laf§3$fl4fiAD S L?fA 5 ifBJ 
B»6*B*-C^5. »J®SB6tt. Ayt^aytfa 
- 9 1£ if <Of -9 afff^S 7 t ©Iflof- ;? ggfi SrftfJ 
W-t" S i A D S L A 5 ©'T = *s * 7 4 X0J»/«c 

[000 5] Ell OSt/ll 1 1 ttAD S A 5 \Zt$ 
^TITU-T»fG. 9 9 2. 1 lcS<5V>THff$n 
5^=.-/^7-<X->-^r>'^Sr^-Min?fo5, 121 0U: 

fc. ITU-TSfi^G. 9 9 4. llcS<5V>fc/>y 
^#«gSrHffU-Ci'=->-V7'1'X^||ff1-5 - iSr 
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[0 0 0 6] ITU-TS&£G. 9 9 2. 1 Kg-^fc 

^=v/+7'f x->-< 5rv^t?i±. lBa©*^^— > 

a LT-feV^-dlA^ hil:MLTC-RA 
TES1, C-MSG 1 Sr&flLT, T9!al8!&U ! ±9 
S*o«l^*a«^atffr«lPflWt«S:ii*Di-5. w 
tUcftUy*- hffl!l^P>-fey^-fiaiCR-RATES 

1, R-MSGliiSilL^ y nw©a«it*a 

[0007] lElg©^=f->3i— y<D&* 
Kktf9 *- HM©30Eri»t» h u-=v^ffi*K:«S+ 
5C-MED LEY> R-MED L E Y£i£{§U "fev 

* lt * \ y 7 ^-7 ©*f& t ft 5 * * y y 7ft 

-RATES, R-MSGi&slfsL-C, U HM©£ 
*flMl&t««tt»fc»lSUfcflMI (S/N^) £iry 
^-WlCii^p-rSo -feV^HMfcR-MEDLEYSrS 
«Lfc**fc*-^TfMifcflra (±9T9©atiitg 

*lcy*-Kffi!l(C»tT:C-RATES, C-MSGSr 

[0 0 0 8] 2 Hi @ ©*=*->:=.- v-s V©SL y*~h 
WKti 2 HI S ©* r/C/x- -> a ve-fe >9-mi)->b$& 

v± 5 to ©a«a»Mfc*-^T y * 
s. -t lt, 3 0@©^^x-> 3 vi try*- h 

ffll^tjiry^-dltcStLTR-RATES 2, R-MS 
G 2 £j£ff UT, y h<B|-Cft£ Lfcfg*tMMktf± 
9T")©iift^^S:-fev^-{ffl^mfc1-5 0 ir>-* 
-ffiJ-Cttx y*- Kffl^PjR-RATES 2. R-MS 
G2£gfiLfcSL 2WiB<0^=t f yx.-^ a VTfcfcfc 
fkto1&«At«: 9 T 9 ©fflff a««*fc*K#ft tt*Uil5] 
-F*J§©ff#S:C-RATE S 2. C-MSG2tLt 
y^-HM'MSftU Stt-fc^-fll-eftfcLfcffi** 
ft. ±9T9©aiiit«, tt*tt««-<?am«:fT5::i 

[0 0 0 9] Mc'&k. -tyfi-WVit* ±i£3IU@©* 
=f->ai-v-3 >|c-ca#Lfc«*««, ±9T9©iI<f 
aftftlWABWUMSIrC - B &G t LX D *- htt-a 

^, ±9T9©ii«jiS, ttflPlHrtt«©R-B&GS:-tr 

[00 1 0] £U:©J:?K, ±>?-Mb V*-hMb 

©Rg-T?3iHi©^^v/i-->3 >znfti>x. Md&toK* 

yMWt, <£ffl^-vyT©y-fV^«^Sr]t«)fcB&G 



(SHOWT I ME) »CA5. 
[0011] 

[»W#**LJ:5irMMH ua>Lft#e>, 1S2L 

fcADS LiifS^Sli. Slf*iUT»+KH2!J»5) 
1 MKH ziS©f ^Jrf ffl LtV^©f , i§J£©&§ 

**s*#v^fc»icflr*o§siarait*:*4«ii»**»t» 

<t 9 Sil©r- * u- h SrHa-r 5 ftK* t ft 

[0 0 12] &%Wtt> ±E3H*fc«*Tft3*lfcfc© 
■Cfc 9 , S«c©^t«i!i5^:t < x tfs^-©Si]SSgg6Sr®ft 

fe&utiimsijw^EM^icAD s Liim^ttSrffitt-f-s 

[0 0 13] 

X^-^V^©^tT'SmLfc«^©yi' V^ttfc&tb 

wtmfrbmtoztiitvj ^qm\z.m'5^xmk<omfe 

[0 0 14] 

l»W©SHIW>»Bl #359§©SS l ©flg&ti, 2o©ii 
«»J»»llOM-eiaifc«r««L, aflra*4rft»5^ = 

— 5rvx©&*T?£« Lfc{S#©y^ ^W4*rttffl 

[00.15] ^fc, #i§i?>i©s&2©f§fif±, ta#©a« 

«MiPKjli©M©B]**«RU affjiSSr^»5'f = 
v"Y7^X^-^V^SrlltT-t5#ia;i:, HUIM-i'-lr 
X->-^r^©^t"CSft Ufc«#©-y-< >#14?r 

»^«ic*fL-ra*pi-5#gs:t, Sr^-rsit^tL 

[0 0 16] **W©«3©ffi«tt, +a#©afa 
•>+7-l'X->-'!r»<.5:lltf-t-5#g:i. WIW^^-v 

7'fx^-^>^©^feBtSEffi*©a«0j»§$«*>?> 
i^mm^-©y'('y^&a*a$H-5t, a^aft^a-ife 

zmi-zm&k Lit. 
[0017] zhb<ommm'm&RU'&mfflw&w\z 

to^y^iffli, «#©a(Sffl»is®*»p>a*n 
$*ifcy--f y^ttics^^T^w^mft^-©^ v# 
i4SrMiE-r5©-e, jStt«-rt«»cit:i:TiS«flr*© 

^VTy7'Sr-r5«iiEA5Wieift9. 

^/wiBf ±tiw»-f5 i t i J -et . «t 9 iSiii© 

[0 0 18] Sfc. ^W©S4©tS«tt, Sl©fll« 




[0 0 19] #3g9!©Sg5©lg&l4. Jg2©f§« 

©a«w»SMfc*sv*-c, **i)7mzr 

[0020] riib©aa*fff£*^tj e afiiHft£BK 
jctiff, *+y r&icy^^ttSr&ttj-r*©-?. AD 
s L^wafi© i 5 k#*o* + y rsr^icfiiffl-r 

•5af§lcfc^T**y7'$(;:<7M' ^miESrlPitSri^ 
-e#, ADSL*S;©afS»wO^TJ;9iSiiOf f -^U' 

[00 2 1 ] tit, *«M«5m6©(S«l±. ^lXtti 
WlBy/<-7«*©*<f ^#tt«r^tili-5t>©-Cfc5, 

[0022] tfc, *aw©»7©a«tt» 112x143? 
s©a«©aaiM»aafcj3^T. y^-^a*©^ 

[0023] ztib<ommmiimRu&tBm®&mz 

ttftff a^fittA" ?> l r ii ^ s y ><- 7*« #■© 

[0 0 2 4] *&9J©a8©ffi4Ki4. SI 6 ©Ml 
[0 0 2 5] #8W©Sf9©fffiUil4, S!3©l&« 

*t4, y/<-^«*tEv*Ka«w*¥«i, to* 

fc* Ku-«^*afta-f mffB^ Ku 

[0026] zKbvmmfflmjjfcRxfmmmwmm^ 

[00 2 7] Sfc, #3S9!©S§1 0©flgt8(4, g!l, 
4, 6, 8©V^i*H*»oa»oa«MW*«fe»v48^-C, 

1tlR<{- f s*7<{Xi/— try x<omz^> KfW 
5. 

[0 0 2 8] #£E©SSl loaatt, S&2, 
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3, 5, 7, 9©V>-ftV*»©ffi«©amftlJffll»a»C*5l> 

t? 5 SIS 3MK£HtTl-3 r. t £ $ L-g-fc-frS t>©T?fc 
5. 

[002 9] whboilBtlff^ftVifiMMSIl: 

•a©-?, «#©aaa»8a#ae*jiiS:iifT-c*4^ 

[00 3 0] 3=fc. *3S9j©SS 1 2 ©tt*f±. *2. 

3, 5, 7. 9, i i©vvrftft>©tt*oaafMffsa 

frl-5AD s Lam^tt-efes, 
[003 1] E1T, AD s Lafs^si-affl U 

[0 0 3 2] 0H4*Hli©^IC*Jl>T-fe^^-fi!lt 

-aRtfy^-MMtfi, ni(^-r->-^v^SriitT 

*]Wj:ad s La«aa#-t*t€ixSHI*ixT^5. 

[0033] y*- KM©ADSLaf§i£eKm$i;a ; g: 

A$H5i, ADSLa(S3SB*»e>-fe^-fi!l©ADS 
La«8BK#UT«R»**tHL-cy*- MMiirV 

[0034] yt-hWi-fe^-aioMKiaa^a 

ITU-Tti)£G. 9 9 4. Hc£<5^fc^K 

(4, Kv*-f ^#aK*iv^TS#«a*ai*«* 

SrJB*.saa#«SrllfT-r5. . 
[0035] 111 2 K->i-T * ^>tIl-fc^^T y 

HWt?Ht7i-5Si#aWS©7P-f-+- hSr^LT 

V»5 0 y •=£■— Hl!lfi> NS (Non-Standard Informatio 

n) 7^->VY^S^<D^:-Y±^9 h«* (MS) Sr-fe 

>*-(l!lK#L-Ci£{§1-S (S 1 0) . 

[0036] ;;-e, lasic^-K-feu^ hfg-i- (m 
s) ©7-f-/wK#^Sr^1". ^0lw^-f«t5t, 

K-feU^ hftf- (MS) \tW3mm.7 4-fl'V (Identi 
fication Field) 3 1. -/U K (Standard 

Information Field) 3 2. ^aa««7 -f -/W K(Non-S 
tandard Information Field) 3 3 f flt/^cFftT^S, 8S 
8UflN87-f-A'K3 114, /s>'Kv' 3 i'r^#«|©±fl:© 
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fc* TMSJ tfRfcSih/C^S. «WB«7-f-/wK3 

«7-f-/WK3 UC TMSJ tfRJt^iX, &«jt$B7.< 
-/UK3 2K fG. dmtj ^R^ft, ftg-HMIMI? 
-f-/PK3 3#tt^T^fcl7*Uf, XV- 
^V^SU t f f -^ii<S(i I TU-Tfi)£G. dm tlCg 

*n»©^f§-ei4, y*— h«#ih 

-ID, Re^JfiotfMfttfaa^Roi'J 
S*R«t,-0*<5. ftfc, #mm\m7 4-*h'3 3tc 
R£T*flMlM:*aH*5*-< v*jEOfc»ro?Se#«ISr 

[0037] -by* -mi*. y*-h«d>&Sft 
**tfc*-K*^ Kt*o*RIW»«7^-/vK3 3 

ftvM-cfcsRftfcasas&tbS. **M5®»«^ 

ft. *R!W»«7-f-/i/K3 3Sr«WfU-Ctff*SrB«-C 

tsgta-efctui, 0ifc*rae#JH*iifTW<?*> 

[0 0 3 8] •fe>*-«3JS*RWt*7^-/i'K3 3*: 

SrHff'5It6T?fc5 r t fciSi-fcftlcaS AC K£ J» *- 

3 fcuRfctt, R»Jft«7-f-A'K3 lfttf 

RRflMl7-f-/uK3 2©fll«te#lS:LfcjEaACK 

(«i^icufciSofcACKos*) sry*-HH^asm 
1-5, 

[0 0 3 9] y^-HMT'14, -feV^-«i»e>S»tfc 
ACKSr/g«fLTiEjgACK-C*)5*»S*4iJS»L (SI 
1) , lE^ACK-C^lt^li^iACK-CfeS^^J 
(S 1 2) . -trV^-RiSsagACKSrigU-C* 

mtrtz (s 1 3) . 

[0 0 4 0] S=fc, -fey^-iftl^jE^ACKSraiUTt 
fc»frtt, Slig#flilci4A£>-flc, BfeMIHR*aUL 

(s 1 4) , w^b:. mi o, 1111 ic*uw 

5) . 

[0 04 1] riifcit), ^stV + 9-fXV—Jry^O 

7 ^XV-yv*lc&ft1-5 . ztitwtn 

RiPRttft&fti'fcb^flMKtffcS. 



[00 4 21 &lc, iE^fy^S 1 3-CRSIHKRa 

#Rt?±« Lfcii 9 3&g #JSicAS r i £-tr >fi-tt t 

OTftjjMtUfcR. *v#HHa»5>8l^-^R* (C- 
REVERB) SrSflWS. 51 *- hRttQU I ETJB 
W©«, y><-X«* (R-REVERB) 
5, 

[0 0 4 3] 04;4»S>0 6£#JiL-aag#JlB 

fc*si»THfT*ii34M' >«jE©«&fco^-CR91i- 
5o 

[0 0 4 4] El 4(4, Tyial&RtJUiyiElRwy^-X 
fS-£©£fSx^* Hy^Sr^-r. WHUftv^T, #N 

(N=7i»5>2 5 5) tt-y-x^+yrcs-i-Sr^LT^ 

5 0 04 (a) tt-feV^-«8-eSA$ti5T9lHli»©y 
/<-X«*©fift:*'<* h LTV**. TtJEgji 

»±*''f>'i"<A'©ffiT*R*-C*5. *fc. El 4 (b) 

-Tilt), ±9 0»tt^(W«)C««*te«LT^5O-e. 
T 9 SUtftfCJt^-Cy^ y u^/Wi&Tft'hZ b -^14 
9 f-Xdr-Y y 70#^^J < t£%\*it>?<<>\"<JVjji 

[0045] -tr-e, &{i{s3ic}=^Ti£{i : *-i'y7©y 

^y=S:^»a^<BJ:!) t>S< LTSflM-*:: tic J: 

ait&R-etts lx t>£*t ffl!i-e©£{§ w^asfrsttH 

rtlc/i^J:5lc«iJ»i-5 0 

[004 6] 0514, *^y7Slcy>r>MiELfcT*) 
0*ilftaU:0lE]»©iJHB*'<*' hyA^f. R5 

(a) tt*>#-«*»fc2HB3ft5T0E*©iSffir«# 
©iSff*^* h7ASra%LTl»5. 04 (a) (C*fT 

tfft&fll (#3 2) ft>&ffiRfl (# 2 5 5) fcRlfC* 
^icSKftoT^S, 05 (b) tt!>*-h«*» 

^UTV>5 0 04 (b) lC^-f±9lHlia©StS^^^ h 
7Atl4iS?IC, jS«R*©y-f ^^flSRfll (#7) 
iS&ffll (#3 1) lC#ltT»*lCiSi</ < CoTb^ 0 i-ft 
*pt>, _h*)08jS&tfT9 0R2: tic, €«RigKT?©®g 

[0 0 4 7] 0614, 05IC^1-jS«^'<^ by&Zft 

*S<St/t^©Sf8^'<^ h?ASr^i-0-Cfc5. 06 

(a) ttT9ER©£»*'<* F5Afr*U 06 

(b) tt±0 0R©*R*'<* h?Afc*1-B-C*>3. 
±9laii®&ty5TO0i©t tic, -ei»S?S-e©®aftSra 




®1r5Zt\c£>). £<lfl-CfiB6 (a) (b) 

^nmnmm-t. m6 ( a > (b) »c*i-j: 
m-tzvj >»]Ettfc*»-t-siaeofinif f -#**tf 

[0048] *HJ£Wfl5fiST*(±, y *- mn, -fc 
-«*»e>$«UfcC-REVERB**J«i-5#3 2i» 
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